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(54) liM»i!lfil£«&-e®»«i^-hli«<}:rf::n&oW^ 

(57) imm 

r:?U;H!filg^y^-fciOS-^!ftfc. (;<^)r 

h^k^ U v-yo -y ^ B t < 1 1 2 7'n 7 
v-rn7^A$r (^^) r^yi^^h- (^^') T:? 

yuy^At (;^^) r^"ji'-hi^Ji^'jv-yo7^ 
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M}yxm^m.i^~ 7 0 2 O-CTJ^Sil^S 1 

- B - AmoT-o 7 1 i/>:tii« 

(^^') r^'U;WKH5iB*/v-i:c02g-^i:, (;>< 

{)<f) 7^U;H!*m-K'JV-7"P"y^'Ai: (;< 

2 y D -y ^ ^-^ L fv! 7"o -y ^' HfrlEft ^ 4^ L « 

gS^KBflP'-K'J-7-:^D>yi?A$: (^r?) r^'Jl^-b- 
(^:?) r^y;H?^;K'Jv-rn'y^Atc^LT. 

7'D>y^Ai: (^r?) r^"J w-h^*"'; V-:/D>y^' 
Bfc*s^j.^^r< i: 1 27'a>y:?fe^L;t:^D-y^ftS^* 

* ' - h' t U j^yilftt'^Sif *S4 ^/ctiit^ 5 tclE 

-h- i^-f) T^U;H?S--KDv-yD-y^Atc^^ 

mm. 

imms] il$*±tcil«5i~3i0o^/i*H:iS 

CW*«9 ] fl^4£7)CDO*^ti Oyo7^ft« 
^filB«tSr^L/>:0*>. ClOT'D-y^'^S^frigftctc 

comm, timkmix. ±mmmm {^9)r^') 



-T-o-y^AtC^LT, 3m«:±tC 79')V 
-Y- T^U;^K^-•K'J•7-y^•y^At 

r^"JU-hi^.-K'Jv-ro'y^'Bi:*«i!.-:5:<i:t 
2 y D 7 /^-^ L^^y D7 ^? 

mm. 

[000 1] 

-h- (;^:?) r^"J;Ht^ity-7-:/D7^Ai: 

^) r^"JU— hi^;tf'Jv-7'D7^Bi:;!)iij;-^:<i:i, 
2 7'u7i7^^L^cra7^ft«^«jS-±?PM^)-t LT 

[0002] 

[0003] ^ffi^fe^ffli: LTti, 

^-^i5ir/im^(r>m*'^. mmmmm?:x-^?> 
m'mm-&ztp'mm$tLX\>^&. zmmiznt 
X. ^v-?-m^mcr)m\<^mA^c!'^^j:<-rht. ^ 

mzmtrm^t^'mmK) . igjis&$^«x;t.;i.df 
[ 0 0 0 4 ] *7 ]>:<>\^hm.mmmii. iifM^x^ 

T-tC^iTfcO, Tttitf. s I s {x^v-y-^vr 
uy-xi-uyra-y^im^m O^m^tLtzi, 
<7)imt>tiX\'-^l. L*^L, i<0J;3^::ro7^ft*-& 

(or^ib. ±mm^i&T^^iM.mt^j:^^ vruy 
XIX. ±Msm<r)^j:^^i^kmmum^m^ix.x^^ 

[0005] 
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[0006] ^^mii. ±iE<7)»ffltcH34> L, (^9) 
[0007] 

A-BM^A-B-AM^i:i7)7'o<y:?Jtm-&f*Sr. SI 

[0008] ii?mmt>\i. ^(rmiWM: t t L 
X. ?<;>t±IByD-yi?Jt||-^{^t;:fcv^T. xf-uyj^ 

'j-7-ro>y^'At (y;^) r:7';p— h^'-K'j-e-r 
o>y^'Bi:*>(5,^&7'n>y:5'^ai-^S:4^L, CiitS- 

m<Dmmm.i%mh , § ^.tcji ( y :? ) r^- 

it>i)\ ±ie:rD>yi?ft«-&ft2r^$-^I.Cii:*>*fl'^r 

[00 0 9] -!-;t\ ^^Bj^'^fi, zcommi^mt 

im. $ iblc^lttSr^tt^v:^*. ( y ^ ) r ^"J /I^K 



^KUv-yu-y^^Ai: (y^) r:5"J^-^^^fUv- 
:^^>y ^ B t *>^>^1, T-n-y :?*a^HlilB#:S-^-ri. 

z b . zixi^cr^i,zmm<^^rxiim>m 

-h- (y^-) r^'J;i-e^-1fJv-7'n'y:7Alc^ 
i^/l-aSri^OjK 'J -7-7'a V9P^ tc^^t I. i: , S^«0 

-:ro7:;' B i: *»<i>^:S A- BM-<5>A- B - AM=3:i:'« 

[0010] -fiih^. Cico^rffiffi, ftl5J<^'J b'y^^ 

tc7'o>y^'i^«^filE*^^-ct', ^-to#i'(?)yo'y 

cry^-fxmmzhifx^. z<Di.=it£-^mx'%t> 
ixfz-^x2V9m.'^^^mm\mM<r>±mmt):.\^x 

m&<r>Ub-yt Lit±i£--Ki;v-yD>y^'A<7)#ft(cJ; 

ZfuV9Kt'> (j(7) 79VimfSfX'^j:< i^i') 7 
:5"JU-h5ri««*{ii: LX\.^^t:iib. fay^itg. 

[0011] -ifiWm. JiLhiO»l£$r t h t LT , ^« 

r^'Ui^-h- (><:J') r^"J;H?^'-KUv-:/n-y7 

At (y^) r^y^-h;^4f'J-?-7'D7^'Bt*<^- 

=5:< 1 1 2 yn7^^^Uc7'D-y^SS^«5^±aiK 

"Ttt Lx^^thzt^mLbtmmmm.uzh 

U yH!^.-K y -7-ruV9A(r):fjy XW»)&Wfi 0-7 

ox:t'j>o. (y^) r^"Ju-h«^'Jv-yo-y^' 

Bc7)^5;^l^jaS*<- 7 0 — 2 0'C-C*l.±fBffi« 

1 7t±Ec7)/n7;7ftM-&H:*-'A- B 
M^Jt(iA - B - AS«7'D7 ^ttfi-^t*:t'^bl.±ie« 
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^)T^"JW-hi^;KiJ-?-rD7i?Bi: *>'^-^ < i, 
2 7 L o 7 ^^B?iE(4s5r^ L^c^ 

T'D-y^'Ah 'J l'-hmjKt)-7-yn'y^ 

B t *5iJ.-^ < i: 1 2 y D 7 ^ L/C r D-y ^' ^«^(* 

C 0 0 1 3 ] t < t , *5iBS{i:. iEtfO ) r ^' U 

ivimm^ J -^-if^ - sz-v/i^yf-yi- ( ^ ) 7^ y u 

{c±IE<^ro«y^'ftS-&|!riK»S-. ISfl!!!iiOl¥«T. JP 

ifiKB?ig*'U^-yD>y:7A$: r^'ijl^-b- 

(^^) r^"J;^i^-•K'Jv-7■^«y^'A^c^^•f■?.± 
h. 

[0 0 143 ^/c. 33t«!±tc±ie«l3t<^«i 

•yi5'fta-&l5|g{^:{C3(iK^^JSrig^L. 
^K'Jv-yD-y^^A^: (;><^') 7^'i;u-h- (^^') 

r ^ u J -r-yo-y ^ At^ lt , ^fls± 

(^^') 7:;"JU— 7^'j7PK^*''J-7 
-iruV9Kt (^rJ') 7:7iJU-h^'-lfJ-7-:/D>y 
^Bi:*«^^:< i t, 2ro'y?ifr&Uc7'o7^*S-& 

[0 0 1 5] ^fc. ^WHflfflStcfcv^T. r^fi^i^-j. 

aj tJis mfmn^a^^x. jK<mmtiX^^hm 
#soffi«iga (^my<)vt£ii) mwLtMxh 

[00 16] 

[f^Bjonsscoj^®] ^}\zy'fyi;t)i'm^mzmLx 

li.tzbHi. ( 1 ) Patten^,l;j:|,^^, "Radical 
Polymerization Yielding Polymers with Mw/>ti ~ 1.0 
5 by HoBogeneous Atom Transfer Radical Polynerizat 



ion " Polymer Preprinted, pp 575-6, No37 (March 199 

6). ( 2 ) Matyjasewskif>lC;J:l)?S§. "Controlled 
/LivingRadical Polymerization. Halogen Atom Trans 
fer Radical Polymerization Promoted by a Cu(I)/Cu 
(lI)Redox Process " Macromolecules 1995,28,7901-10 
(October 15, 1995) , ( 3 ) |h|1^ P C T/U S96/0330 
2, International Publication No. WO%/30421 (Oc 
tober 3.1996) , ( 4 ) M.Sawamoto^,^^. "Ruthen 
ium-mediated Living Radical polymerization of Math 
yl Hethacrylate " Macromolecules, 19%, 29, 1070.^ if 
im(>tlX^'^l, 

[00 1 7 3 *^BM^>«i:, zcoo 

m^zx 0 . -is^imit Lxm3^mb^(7)m&.^i:mm 
u zixt^<r)mET. m.-^mmi^mtx. (^^') 

-^-biom^mb. (^^J') 7^'Ul'-M^*yv-# 
at 5:. m'S.cr)mi>ZVh'yi^y=J^il'm^^^thZbiZ 
X*). (^^) 7^"JU-b -(;<:$') 7^"J/HsmH(r 
ig--KUV-7"n-y^Afc 7i> ^Jly-h^^V? 

-yo^:? B i:*Si!.-^< bi>2 :/a'y L/^yo^y 
^ftS-^mre*, ^fct{fA-BS^A-B-AS=5:fc' 
07"n>y 9 *a^B?ffi*^ , mMliZ^X^ h \,V)Xh 

[00 183 a^JStLTti. Cu, Ru. Fe, R 

\m (.mM. ^\\m:b) (rt^t^t,^ m-^ioKh. t 
fz. wL^'Fii. m^m^'^-L^ixmnLxmrn 

[00 1 9 3 m.-^mm\b LXM. a -mz^^nj^'y^ 

<. fc<{C2-7'o:E (^/di^'oo) ru}fity^ 
^ft. ^-fb (^Jt^a^t.) l-7x-;H^S{!|s*W^U 

1 ffl/ift*-f S 1 -n^m-b LX . 2 -:^Dt ( ttzM 
^'oo) rnh'5)-yK><f-;k 2-7'd^ (^fcfi^'n 
D) rot°^yg!x^;W, 2-^0^ (^!t(i:?ao) 
-2-^^;l^rnb';j-yi!;<^;U. 2-yDt (tfcJi 
^'oa) -2-^f-;l'rat:t>'Kxf';K S^b (^it 
tim^t;) l-7x:::;Wxf-;P, 2-7"nt {ttz\i9x:i 
Q) rDt°jJ-yi?2-t Ko^vX^;k 2-7'D^ 

2-ru=t (ti^cJi^DO) -2-^f-;WrDf:tyi! 
2-hHa^v-x^;l'. 2-yn^: {ttd.i9uu) - 

2'fBg^i:LT. x^uvh'x (2-7-D^-2-;< 
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[0020] 7^VU-h- Tf'O)}^ 

ti. -^^(1) :CH2 =CR' C0OR2 (^4", 

^ y ;H!<?)r;l'^;l'X;:^r;UAifflv^<i>ixS . Z.ixh7)V 
i^iV:iiXT)i'<7)'^X-ij . t < n - r^lVT^ U Ix- 
2-xf-;l/A.dfi^;l/7^"J^-h. 'f yjf^'f-/l^T 

1 2<?)r;P^;i^^fl-ri)r^ >J;H!r;l'=¥/l'x;^f ;P 

[0021] t^c. (^^) T^'JU— C;^:?) r 
^' 'J ;i'K^B(rlE--K y v-r o >y^'A^ffl^$-«i-stot/ 

i: y v-t'S, I. ( ^ ^ ) T ^ ivmrnm^ 

I., 

[0022]±iBc7) (^^-j T^'Jl-— h^^yv-t 

yoy^'A^- (y^) r^"ju—h- (y:?) t^'J/p 
K^.-K 'J v-y o y y A tc^^ L izcn%(r>ii yx^n& 
&ifiO-7 0X:. imuil o~6 0r;t^rl)J:o(c, 

^mmfi^^ixh. ji^ti, ±iB«o (y^j') T^'u 
w-h^^yv-1 oomigpsi^co. (yy)Tyu 

;l'i!frre*y7-*54 0-4 0 0MgB. i:<Ciff^L 
<,(i6 0.~2 0 0MSSi:^rl.<J:3fc-ri.t, ±tB;«f7 

yfe^^co (yy) t^"Ju— h- (yy) ryj/p 

[0023] ^Jt, (yy) Tyu^-h^.-K'j-7-y 
nyyB5-«BE$-iti,s-^^yv-TJ)i. (yy) r 
y u u-h^=ty-7-b Lxii. mutz-m^ ( i ) 
Tm^iis (yy) ryy;H!T/w^/i'x;^r/i'i:isi« 
<^tiO, h<(c, n-y^/wry 2-x^;w 
'N.^x/pryyi'-h. y:ty-?-yuTyyw-h, ^ 

*f y v-yoy y BOiHyxw^^t^- 1 o~- 2 0 

•C, »^t<(i-6 0— BO-Cfc^rSidtc. -fiOM 



[0024] (yy) ryyv- h5^;Kyv-yayy 
B$r«^$-fri,«^tt^y7-fc tTti, ±ie^ (y 
y) ryyu-hcotiAHc, ciixtfta-^-rfig^atfiffl 

;i/-;K;<y) ry yu— (yy)Tyy;i'T5 
-71^^ yis<7)^:y^:(t{jv?x;?.r/P, yyi^i^'/p 
(yy) ryyu-b, n, w-'j^^)vr\jx.^)V 
(yy)ryyu-h. n. N-i/yf-zursyrotf 
;Kyy) ryyi^-h, N-h':i;i/h-ny ny, ry 
yn:ihy;K (yy) ry yny-f/i-^r^i/^j-vyy, x 

f-U>'^y^;l'y^Vy55ri:CD;^f-l'y^a!«c^i:'3!;*ffl 

v^^>fi4, i*i^>c?)K®fflty-7-{i, mtammm. 
5rt#i.^>!*^, (yy) Tyyv-b^tyv-^flj(7)3 
oai;%iMT. * L < {i 2 oafi%JiiTt t . ( y 
y) ryyu-h*.-Kyv-yn«yyBco;«'7x^ia 

[0025] ±i£coy h'yy^ j^;!?yi'fi-&ffitciJ>,>T. 

(yy) ryyi^-h^tyv-Srd^imttt'fi^u-c 
(yy) ryyw-hiS.-Kyv-yo>yyBSr^L. 
ort:: (yy) ryyw-M^^yv-t (yy) ry 
y ;wg?HiiiE^ y V- 1 £7)S-^^j!i^}t[i]i. r y v-<?5 
s-&^sg(tT (yy) ryyi— h- (yy ) ryy/u 
K^ISIE'-Kyv-yDyyAS-^^-rSi:. a-bmo 

(yy ) Tyui'-hm^y7-SrcixmiSt'So;i 

T«-&$r^ftl.i:. B-A-BS^yoyyits-^Hiiig 
tJ:'). B-A-B-AS, B-A-B-A-BS^rif 

comy^y^^-^mmt^^nhztipx'^h. t 

Jt, ±iei:32!<^tyv-)i{c»-&$-ti:S>Ii:m:'9, A 
-Bffl (*Bjai»t'{lB-Ai!i: A-BStttESiHi- 
■r, M*5•^i5■li•TA-BSi;V^^) , A-B-Affi, 
A-B-A-BS. A-B-A-B-AM^i:'tfO#ay 

[0026] ^fc. Z.fit3<r>') \Ly^'yl^ij)Vm.-^\,Z% 

^P**«i!^^<i:it,9 0M%. #^L.<J±95fii% 

[0027]^/"^, a^^i&mi: LT 1 tflgSMOtO 
SrffifflLT. ±iefc{iS=3rl.:^ffiT'A-Bacoyoyy 

(yy) ryyi/-hm^:yv-$r^fL*?4t'M-^Lr 
(yy) 7yy^-h^--Ky-7-yDyyB$:^$ii: 
i.Kj>:t 0 , ^m.'^mmm oM%tcsi^^rv^g 

Pi, aS4 0fil:%lil±9 Ofi4%*)lC0M§, i: < ic 

5 o~8 0 a«%c7)g|5gT\ {)^9)r9') /PKfriBt 

yv-!^i(t5rjD;tT»^$-<i-St>«Ot'J5S. -f^Sri^*), 
c:o:Sra-c»±> ±iEI^«o^y-7-^ani.5t<o^>(i, *K 
iE*ti« (yy) ry y^-M^ty7-i:±ie<o (y 
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[ 0 0 2 8 ] $ (^{c, m-^mm\t lx 2smmmer)h 

t(r)m^^^%7LX^<r>^j-^-(7m.-^iWix. ±tB 
«i9 5a»%i,:i±t^ojtii$jiiT\ mthi-o^z-fh 

fi^»^*>'?0«S%(Cjin!^:US(ig, ffl^4 0ftl 
%WJ: 9 OM%*^cog^. fc < K 5 0~8 0SM% 

[0030] ^rfc, iii<?><?)7"D"yi?ft«^H?IB«stcfe 
V^T, l^H^f^lc (^^J') 79Vl—h- {^9) 79 
y ;PK^Iirie'-K U v-ra -y a S- 2 H ^ TtJi-e^ilJLh 

y'7-m^m^h^u^-y'ay9Ai, a2. as 

tc T^"Jl— h.^--KU-7-7"D-y:?B$r2ffl^ 

>y^B{i. tyv-a^*>ms;ifj'7-7'D>y^'B 

1, B2, BS^t'X-^fS^tl-Ct^TtiV^ 

[003 1] $f>{c, c:ii4><7).®mcfct^-c. 

m.(7)mti'm±mx'hikm. ^i^ivf^vii 

;Wfi-^O^y7-li$:^LT. ^'^fci.tf, B-Al- 
A2S, B-A1-A2-BS, B-A1-A2-B- 
A3S^:i:'J^, A-B1-B2S, A-B1-B2-A 
A-Bl-B2-A-B3S^i:\ k^9)79') 
V-Y- r^"J;HS*BulB.ifJ-7-yp>y^'A 



t t^^') r^UU-h^;}f'J-7-7'o'y^'Bi:*««ef-f 
tt3ei:ic^-&LTi-->^ri.\ 3 7'o•y^'^:^^L•?■i^UUl 

o 7 ^' *«-&H5ig(*i: -r S t, h . 

[0032] Jiiec^ 'J b'y :/5 i'';i&;l'a^fcfeV%T . ft 

mifJV-yD-y:;'A^^«$-tfS (y^) T^iJU 

fiiE--K'J-7-:^D'y^B2:li^$-frS 
0. Ol~lOt;P%. ifiL<t±0. l~2*;P%co 

yitmt'mmt tx. ±Mi<^m^mm 1 

L.-C.a^O. 0 l~3t;K »iL<(iO. l~lt 
(>'^Dyyfl:!|D^i:'<7)Jgl^) ityPtcJfLT. 

m^i-s^n-. mi<i.i2^3 =tii-cr>wi^x'm\' ^ ^> 
ns. m-^mm\ti^m\:Mti:^<7)i:o^j:mm-^^z 

[0033] ZnX a \:iy9'y=JA/im^l,i. MM 

mx'Lmitf^-ti c: t t^x't 1 1 . mmf^)\^. h;i/x 

y. ^>'uy^j:t'<7)mmco^TX'mn^^x{,x\'\ 

ti<7)m\>\ Mmtt:ii'j'-&(^m&x't. m^m 

<r>m^j:klzmtl^-kmmmiit.<(,z^j:<. tsLh 

0 , 7 0-13 orcom-^jasT', gi^w^ 

[ 0 0 3 4 ]. icoi 3 (c LTt#^>it.?.i!'-^:< fc 1 2 

yuv9Am\^hi,x{t. }:Mmm±wm^eo 

Mt%< fi^^ L<{i5-4 0S4%<7)IEHt'?)l.cO*<J: 
V\ (i^9)79')V-V- {.)^9)79'))\^wm 
^^^) -7-^x3^79 A(rm^ifht 0{;:^<^'3-W. 

':^-yn'y9A^m.mmz, mmv,zmi^^ixhm- 

W&.^zX\ih J: ^ ic^ 0 , fii«ffJi: LXm^'i^^') v 
-h- {^9) 79'J)mmmif<'J'?-ya^'J9A(0 

w\-^mt <o t^iiJ'-^-m. t . ( y ) 'J h - 

( y ^ ) 7 ? U;Pi!i^;if J v-:/D>y 9 A^(n^m 
iz. mmzm^sWiMOHz^h J: a tc=5: 0 , -^Ji Oii? 

[003 5] *^BBtci3V^-C, C:i0j;3=5r^-'5:<i:t2 
rD7^*^IS-&Lf>:7'o-y^fta^fiiBWi, CiiSr^ 

x3-j9m^mz^iti(r>ibmmm.'^. m^^(r> 
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•) . lj9IB«t^«t<^¥^^H^***ji«5 . 0 0 0~ 

500, GOOcoeH. KftKlilO, 000~20 
0, OO0^OWc^fel.^^*U^^. t<t,Z-t<'tl 

3,000 I^XLT'J) I. J: v ^ , ±iei7)g{^it| 
GPC (y)i^J-<-iJ:-'>By)>a-?h^ 

[0036] :^ftmzii\,^xii. m<r)X 0 ti, t-r. 
r ^"j h - ( ;< ) r ^ u ivmmmii^ -7-7"o 

*5^-^r< i: t> 2 T-D-y iJ-fe-^ Ltz^uv^^m^wMW 
S:^L. ov>T\ 0«:frffii: LT. ±fe«0 (^^' ) T 

^A$- (;><^') T:7'J^-h- (><^') r:5"J;H?^4t 

r^'U;H!i^.-Kyv-7'D7:?Ai: (^^') r 
^"J l^- h^^U v-^D-y ^' B i;*>'ii'-^< i: t> 2 7D 

>y^'^^L^7'D>y^'^yi^ftS-^-rs. ::3T', ® 

[0 0 37] i<Oj:d^::*rSi:tT«, 
(^) 7'n>y^'ft«^frlgftSr. 

fc, ±a<0«flBft:10 0S«a5ft^O. ji«0. 1~2 
OMSP. »SL<{il-l 0ftia5t:Srl.l'l-^c7)X;W 

a-ri.:fe-a. (D) ±ie:^r&(ci3v^T, h* s^f^rv^ 

0. l-20Mgp. fft L<Jil~5S«gPt^§fJ 
W*18il5-ffiffl-rS:^, (^^) ro«y^'*S-&|fFlB«: 

imm.wioonM.mtz^rMi^o. i~2 

Ofifigp, ff^L<{il~5Ma5i:^SSi)^i^Jgi?^ 

«^ri:'co»si^jD;c-c. tmmth-fim, (-) 

[0 0 3 8] ±ie <7):^l£{Ci50-C, mthm^ 
mmtLXli. ArNj ♦ Q- . Y3 Q- ttlli 

Yj P Q- Ci^*, Arfit';?. ( Kfi^/W7xr.;P) 

7U-;l/a, Q- (iBF, PFs - , A3 Fg - , 
SbFg - . SbC le - , HSO4 - , C 1 ^h'^Olf 



[0039] fx ( h'rxyi,7x:^;l.) 3 

• '^=^ft^7/^:tDTy-?-^:t^-h, iiX ( t 

X7X-h, h'X ( t -7^;l'7X-;U) 3-H-'>A 
• hD7;p3j-P;<:J'yX;l/*7:t^— h "J 7Xri;P 

h'7xr.^^3— F-'^A • M)7;l/;to^^yx;l/73!- 
^.-h, 7xx;l/- (3-t KDdfv- ^y^'T>';l'7 
XX/P) S-KX-^A • A.df-9-7;l/;tDryf-t:t^-h 

ti. ±ticom^^A.X'^j:i>mcr)m.^^. fztm. 
t'X ( Ht-/-/U7XX;1/) 3 — Hx>>A • ^^^7)1-:^ 

ory^t^— 5MM%^&fl:^fa-cfei.«Si^ 
yn-y m<7) ""uv-gssocj 'SriftffifflT' 

[0 04 0] ztiii>mmm(r>mM.it. fuv^^ 

S^Btilg*l 0 0*«gPJ)-t'3, iiSO. 0 1~2 0* 
il^V>*>\ jiS{45 0m J~5 J/cni2 ifl-O^^J: 

v\ -eoi^. ffi^ftiffl<oii^hiiSrX?>yb-r 
•l>7>f;w^'. vM^'y^'X;)^^:'^. ;KUx;?.T;i'i/-h 

[0 04 1 ] ±iE (X) S1t*±t2^?fjL;t: 

L. zMzwmkmsALx. nmmth:LUzi. 

0, S:J$«!±CgE»f^^7D-y^'*S-&(*$r^*-ri.«i 
[0042] ±iB ('f ) - (X) cot^-riiiO*-&t't, 

mmm^Tx-nmimnt. a^soicisLht-rs 

o*5ijtL<, t<{c (^) - (^N) co^a^i'T'Jis 
o'ci.xht-#s?^j«a5gaei x'(n^imwxt 

^\)v-v- 7^') )vm.mm^^ u v-yn >y 

^' AO 'J U— hfi|«#fi[<7)x;^r;kgp^ 

(^^') r^"jV-b^--K'j-<'-yD7^'Bio±tEPi« 

<r>:siXr)Vmti^'mt,z^mthii^fdfhi>fz>^. ± 
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[0043] ZtlhcoUmziii, {yi9) Ti^VU-h 

c-NMR mms^m:^'<9 V)V) ^j:m^mm 
fcj^>. mim^v-7-'piz±mm!V!inm^tLxm 

Xtt'tmit<iz^j:^\ 

[0044] ZffyXoizLXni^tih-fn'y^itm-^W 

mzm tit A - B s^A - B - Aw^ Hffi^m^-i r<r> 

■/ay9itm.^m^i^m^^iix\,^h. tztus, a- 

;Kl)V-ro'y^At (y(9) r^"JU-h^.-KU-7- 

/D>y^Bi:*<^^L7t^iji^i:0, Sit, A-B-A 
S(±, T:?UU— b^--KU-7-ro'y^Bcr)]i 

-e-T'D-y ^' A*>'S^ L/>:ffljt ^ & , 
[0045] Ztii^^m^^ rc7)yn>y ^*tM^«ct::fe 

U-7-ro>y^'Aco»&ti, :rD>y:?J*fi-^Hiiffi«tWJi 

t |5!«tc . -y ^7 ^m^ii:^i^<^ 5-60 . 
fc<teiLL<{±5~40«ft%(;offiffl{cS)0, tfz^ 

(n^Mii. yx3'yi^m.-^wm<o^tnmiz, m 

tiifmx''sm^ii?>mm^m:hm^ 5, 000-5 

00, 0 0 0c7)JeH> ifSL<«il 0, 0 0 0~2 0 

0, 0 0 0i^KHl-S)l)<7)*>'J:t\ 

[0046] C:o)J;^^r (^^) T^"JU-h- 

T^"J;L'®t^'-Ky7-yo>y^Ai: T^'J 
U- h m-lf J V- :/n 7 B t ^Jii'-^ <i:t>27"o7^' 
^^U;tyo>y^'ftfi^{i, ±fi.-KU v-^o-y^^A 

Itit^iz. Ztilz^j:A.l^ff)m^!mi:m^^j:<Xi>, 

^tLmx'±^^j:mMfm^^Lx . ^m:hkmm:r)t^ 

mzx'o. y\3yi^m-^mbixmm'^m 

^mi^^^mmx'f^'o^\,^^v^-n'iti^^Lx . tt 

[0 0 4 7] ^rfe, ±ESiiPiaHf«|Jitov>T«, 

7^'^^a-^{t:2:i^-N*lclc3!ralL, TEM (SjiSm^ 
mim) I.Zj:*)mMti>b. l«jl0 0~3 0 0AgS<^ 



ii^ty^ A-BSt7tliA-B-AS«:rn7^'ia-^fi|5 

xhhmb<\.zm.t Lv\ 

[0048] *l6BScO^«S'JffiB!i!B3{i, ±K<7) J: o 

-fuV9Ab (^^) 7^"JU— h?^;KD-7-7'o>y:7 
B t*i^-^< 1 1 27'o-y^^-&Lit7'o7^'ftM^ 

mmMizii. iMic^i^im^iiMz^ ittmzx^^ 
^m^\m.mzs.-^^i\.i,^mcommmi:^t'th ^ t 

[0049] ^^BfltfO^S^v— b?S(±, ^ft<7)n-ffit 

fciOiai^l.^ifctiO, W$**frffi-CjiSlO~l 

0 0;umi:^l,tt«^JMEft*^tf>^r.?.l§rgft-C, f— 

7 r^xf-y^'^-^yi'i., ^Em. lira* 

[00 5 0] iiH. T-o-y^ftS^Halg^SrfrlS (-) 

Wi^\km.^ uzmM^^v^i},zm^ l , cntc 
w\mmiLf^<r>*>. tmmLx. ms^kxz 

•y^At (^^') r^^iJV-hl^^K'JV-yn'y^Bi: 
mf^£< 1 1 2yD>y^'iS-^L-trn7^ftM^^± 

i^-hmttlZkij^X'^^. 
[0051 ] tLh<7)J: ate. *»Bfltcfct^T{i, ^ttS^?) 

yxi'y9i^m-^fi^?:±mmt Lxm^^tif^mmtiz-f 
<'ixmmmmt ^m^'^-hm^j:(>mzzri(> 
mmimimmi'ih<r)X'hhi)K mmz, ±sm^ 

<^rD>y^ftS^fcLT, (^^)r^"JW-h- 

79Vfl-W^^'J-7-yo-y9At (;<9) 7 
U U- h^iKU V-yo-y^' B bt^'i^ts:< 1 1 2 T'D 
7^'^^L^>:7'D>y;5'*S^«:i«ci: -e<0|!|Jt:fra^ t> 

ti, 1512 tfC'-K'J v-#tt&fijffl LJtfi!i«SiJt«'l-i7)ffl^ 
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tlx, tt3itt;K!Jv-7'f;i'A (^mmy-(M 

[00 52] 

^m^mmm\) ~(7) mmx-m^fzyxuyi'^ 
m.-^mmm&) t. ^i^^zitmixM^^f^yyrA^m 
•&*(9)tt, -eit-f^i. mm 
miaxx/mmmmnzx'o. wmuzi,<r)X'$)i. 
[0053] zti(3<D^mi.zi6\,^x . i^mmwL<r) 
wMt:m\^tzffi, m^mmizii, -m<7)ifm-c-^mL 

x-?-;KtiT, 2-H2MPNi:l,->o ) tx^-Uyt'X 
(2-7"ot-2-^f-;pruf;i-^^-h) (OTs E 

[00 54] <2-H2MPNiO-^^>3gf|OX^lxy 
^^'j3-;M4ml (TSSSU^r/l-) . M;xf-;W7 
SVlOOml (7 17SUt;l') fcj:l/ti;j^y2 0 
ml (2005 5rRjS^llt'AiX. ^fxtT-b 

hySOOm li>J:lX2-7"Dt'(y7'-fU/W7'o5 H 
1 5 0 g ( 6 5 2 5 'Jt^U) ^5LflS:JE$-«i;i5^i6tc 

*?gt'?$fflL^*^'^>, ^DLst, 1 emmm^k, Vita 

doomumt. x<mtotfz. ufh<nmuc 
nh. Ji«<o»i!x^;i'Ji^#igirc-2|5i. 

5 0 0 m 1 fi 3 llia?^L, *;^<^^gv/^-v'>AT'$£ 

ftm.mk^mmm( SI -9 0-0/0. 25m^g)x- 
nmLx, ^miX'hh2-H2y[PH-kmz. c:«o2 

-H2MPNOIR*tt, 88 g ( 6 4fii%) fft-:) 

[00 5 5] <EBMPc7)-&^>iE;^<x^l/y^>j3- 
;H2ml (21 5Si;^/P) fciytyi^'yiOml 

( 1 0 0 S Ut/U) S:raE§St-A*l. CliltT-t b y 
3 5 0m 1 fcj:y2 -7*0^-2 -;<f-;U7'nh"jj-yS? 
7'DSK75g(326SU t/l') S:|^fiRj£S:ffl;j.l. 

Sfffiifll^r^SL. Ciilc»S?xf-yn g-yb/l/tgSW:^ 
Jg*5 0 0ml5rjDi.. X<mtoLtz. Uf^><tfS 
Lfcco*,. ±)i<7)Pi?x-f-;PJl$:ftJgeT-2[l], ggfOA 
m^5 0 0m\ T-t 3lH|gfe?f^L. «l*«[iS-7^^*i^'>A 

XnmLX, SWiftT'ASEBMPSrff-t, CICOEBM 
P<^)iR^i:, 5 2 g ( 6 7fift%) X'h-:>tz. 
[00 56] fiJIMl 



M28g (1. OOOS'J^/P) S:jDt, Cnt2. 
2' -t'h-yx'yi. 08g(6. 91SUt;P) 5:jD 

4 0mg (3. OeSU^r/l') SrjD;t, SEi^S: 1 0 0 
ranfiL, S^^l!&^JtL-CEBMP^5 50mg 

( 1 . 5 3 s nz.xm^mi&L, mm^nt 
•f tcssss^rr. 1 0 o'cx-imm^Ltz, m^m 

ifioms%X'hh^t^vm,Ltz 

co*>, riilc^J'-^-^yl^T'f-yPr U U-h 3 0 g (2 

^>tc2 0B$^J[ifiUc, :inx'o{zLxntzm.-^^m 
S?xf-;I^T'2 0SS%g«t:^?fe!i?L, fl4«ESr^*L. » 

i!X^;WSr®* (6 0-0 LT, n-y'^yt-T^'yW'- 

i: n-7'^;PT:? •JV-h.-K'J-?— 7'D-y^'Bi:*><?>^r 
I.. A-B-AS<07'u7^'*m-&fiiB«s(l) ^SBiU 

[00 57] «jg«?y2 

^'A$rfi|;tfc4oP7 7X3tC, n -7"f-;l/r^"J 1^- 
h89. 6g (700S'Jt;I/) $rSD;c, C*ltc2. 
2 ' -h'eu -Jy\. 08g(6. 915 U t/W) SrjD 

4 0mg (3. 06 5'J^:;W) Sraoi., SJC^SrlOO 
•CtML, M^^i&SiJi:LTEBMPS:5 5 0mg 
( 1 . 5.3 5 jD;tTfi-^?r^![&L, \m\^n7L 

-ftc^^STF, 10 0°CT'8li#raa-^Lfc, 
9 5mj|%f*^c: t Sriil2L/cco*>, 
;^yf•;^r^' 'J i^-h 3 o g ( 2 3 4 5 u ^/u) n - 

T-f-zUr^Ub-hSS. 4g (30051>*;P) 2:7 
A— fer^A*>f>SsjDL. C:il$rS^>tC2 0B#Si!llIfiU 
>t. C:<^J:^tcLrtl/v:*-^?5!lS:i^x^;L'T2 0M» 
%SSfc#«?L. mk^h^l, »Sxf-;l.^Si (6 
or) LT, n-T'^/l'Ti^D^-h-^'-x-V/l'T'f- 

;pr? y w-hdf Dv-yo-y:?' At n-^'-f/pr^ u 

l^-h^iJV— yo-y^Bt*'!^^!., A-B-ASW 
yD-y^ftjl^lj5lg*(2) SrgBtUc, 
[0 0 58] ^fy3 

^A^fiii./c4oP7 7X3(;, n-yf-;i.r;?yu- 

hl28g (1, 0005 yt/P-) $:iP;c. J:Mc;2, 
2' -h'tyj/'yl. 08g(6. 915yt;P) 2:Sd 

4 0mg (3. 06 5y^:7l') ^%x., RiE^SrlOO 
•ClCjiaL, ^-g•|84^rfli:L•CEBMP5•5 5 0mg 
( 1 . 5 3 5 y t;!-) lra;e.TM^5:^S&L, J§IPI$:i!lDi 
•f IcaSiS^STF. 1 0 0X:T'6B*ISIS-^Lf^. 



(ao) )oi 
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6 0m&%X'hi^ti:imtfz(Dly. Clixfc^'-x^E' 
^l-yf-yPT ^"J U- h 3 0 g (2 34$Ut;U) i:yJ< 

i^. Z^Xoiz LX'^t:m-^mi:Wmxi-fl^T2 0 MM. 

%mmz^^t. mi^^i, i^igx^yp^s* ( e 

0°C) bX. Ti-y^)V79^)\y-V--?-i^'^l\^^^ 
;l^7 ;5"J h '-K D ■^-T'o 7 ^ A t n - T'f-yl^T ^' D 

(0059]^fia|4 

M2 8g (1. OOOSK^yl') int. Zh.{Z2, 
2' -t't'Ui^'yl. OBg (6.91 S'J^yk) arjD 

4 0mg (3. Oesy^/U) $riDx, SJ£5^Srl 00 
•CtCjnaL, fi-^Mi&fJi: fCEBMP^550mg 
(1 . 5 3 5 Jn;fCS^^M4&'L. MiJS:SD;t 

riC^SmST, 1 0 0°CT'9B#^fi-^L!t. fi^**^' 
8 0S«%fJ)I.C:i:$r5||2Uc«*>. CliXtCi'-v-V 

;i':rf-yP7^ 'J u- h 3 o g ( 2 3 4 s tyw) ?• 5^' 

— br:J'A*>f>^jDL, ::tl$:^<ilc2 OB#^Jd^L 
-t. ;c7)J;o{lLT#?ta^ft2:SKxf-;l/-(:-2 0fi4 
%gSt#«?L. Jtt^^'^.ifeL. i^igx^/l.SrS* (6 
O'C) n-7"f-;PT^'UU— h-^— v-^;l'7'f- 
;l/r^'i;V-h--KU-7-7'D7^Atn - 7'f-;>T 
^-b--KiJ-7-yD7i?Bi:*^^>^i., A-B-AMO 

[0 0 6 0] |?^fi?55 

^'A$r(i;c/i40P77;^3lC. n-T^f-yPT^"; 
M28g(l, 000*'J^;W) l:Jn;t. C:Wc2, 
2' -h'h-U^-'yO. 53g (3. 395'J*;P) SrjD 



20ing(l. 53SUt;U) . RiSJ^S- 1 0 0 
•acJUflL, M^ra!f&S'JfcLT2-H2MPN^3 2 3 
mg(l. 53SU^:;U) JD;c.Ta^Sr^teL. ^15: 
aoil'fcMf^OT. 1 OO-CTTl^igS^Lfe. 

i/Jf;l,7-f-;Ur ^ U 1/- h 3 0 g ( 2 3 4 S I) ^r^L-) 
7^-- br^A*><i,»L. ^iiSr$^.{C2 0«rajiga 

(6 O'C) LT. n-7'f-;U7^"J^-h-^'-j/"\r;P 

T'f-yUT:? 'Jv-h,-K'J-e-rD7^'Ai: n-rf-ywr 
^"J^-b'1^|Jv-7'n'y:?Bt*^'^^:l). A-BS<?) 

f-i^^)Vri-)V7i' U l^-borndDS^ 4 5 g (3 5 

1 5 i: Lfzvxmi. m&mitnmmm'.zi. 

U- h U -7— 7 A n - ^f-yL-T ^ U U- h jK 
U-?-7'o7i7Bi;*^^>^|., A-B-AScoyo7^ 

t0062]iStUII7 

c5'-i^-^;l/yf-;l-T^' 'J V-b«O^SPfi$- 1 5 g ( 1 3 
7 S U i; L/tmHi, Sitfi^J 1 1 |3|«<7)^atcJ: 

W'-h-1tUV-7'o7^'Ai: n-7"f-;l'T^' U 1^— 
U-7-7'n7^'Bt*»^>^|.. A-B-AS«orD7^' 

C 0 0 6 3 ] ±ISWi3j§«?ll 1 ~7 k:T»ji Ltz^:fn^y 
[0064] 



SI 







Mn 


Mw 


llw/Mn 






(XI, 000) 


(XI, 000) 








89. 0 


1 9 0. 0 


2.13 






82. 3 


15 5. 0 


1. 89 






86. 4 


193. 0 


2. 23 






84. 2 


17 5.0 


1. 99 






96. 1 


150. 0 


1. 56 






97. 2 


20 1.2 


2. 07 






79. 9 


122. 2 


1. 53 



[oo6 5]##g3ie^i 



hl28g (1. OOOS'Jt/W) ^JlDi.. Clflt:2. 
2' -h'h'Uv-Vl. 08g(6. 9 1Syt;l') $:JP 
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4 0mg (3. OeSU^^U) itOl. RJC^Srl 00 
•CtCjPSiL, a-^raS&^Ji:L.TEBMP5:5 5 0mg 

( 1 . 5 3 5 y Mixm^imiki. mii:mt 
rizw.mmr. i o ox:x' 1 2B$M-&LJt. m-^m 

^)iy^)lT^*Jh—h3 0s (2 34SiJt;l-) ar7 

^. <I<Oia{cLT#yt«-^*S:Pi!X^;Wt'2 0«» 

%mt%mL, mi^^l. Pi?x^/l'Srg4 ( 6 

D >y A i: n - f^A'T^ li U— h ^-K 'J -7— T'o >y ^' B 

^^fiCMn3*«90. 3X 1, 0 0 0 . 
«CMwD**2 5 3. 0X1. 0 0 OT'*"), ^JfJ"?- 
tfO^ti^ CMw/Mn 3 *52 . 8 OT&OJt. 
[00 6 6] JtKig^CTl ■ 

:J'A$-{ii.!t4')n75;?.n(C. T^U/l-^lOg (1 
39Sl)^;l^) . n-T^f-^l^r^";!^- h4 3g (33 
OSUtr/W). 2-^;P*rhX:?y-;l'0. 3g 
(3. 84SU*;P) feJ;yg^l!x^;P4 0 0ml<?)?i 

^. »Kx^;l.^®*L. ^Mft ( 6 O-C) 

itfi^«s(9) {i. ^¥%t}i-^»CMnD *J6 0. 9x 
1, 0 00, MT%dH=-ft CMw] *U85. 3X 
1, 0 0 0t'3i'9. ;if 'J ^-(^^MfcS CMw/Mn D *s 
3. 0 4t'*)O7t. 
[0067] |ISfif?iJl 

A-B-AM<!07'D>y^Jts^j5|gt(:(l) 4 0g5-h;l- 

xy4 Dm 1 T'*KL, >rtiicH* M-<^y3:5}«m 

(ION EXCHANGE INDIAihgOMy 
T-f:t>'130j ) 4gS:mSDL, Clil?: 1 2 O'CT'2 

U-h-r^"J;H!BUlg--K'JV-7'D'y25'A (n-7"^ 

-T'D'y^J'A) $rn-7"^;i^ri?'JP-h-r^"J;H? 
;Ki;v-yD7^A(C^^Lr, A-B-AScoyo^y 

OO/zmiJOTrU^-^m: >), Jl$*^'2 5x/mcO--Kll 
xf-i/-yri/-7^P-h7'f (JitT, PET7^;l' 
) tOit^L, 1 2 O-Ct'Sii^jDfifSjiL 

3->-3-r^y^^Uc|iMaScO±tc, ±iSi:|5l«lc^ 



(00681 Ilifi0y2 

A-B-Aa<7)7'07^lt«-&afriEf*:(l) 4 0g5:h;P 
xy4 Om I -C'^L. Z.K\iZv - h/Pxy;^;kt«yg! 
*«!ftO. 8g5-gS!iDL, ^/iS'l 10iCt'2^HJPfa 

ag£L^*<^>jItfLT, ±ISfilg«t(l) C7)n-7'^;UT 

07 :7 A 2: n - rf-;l^r ^ 'J U- h - T ^ U U ■? 
-7'0>y^A{CSMLT. A-B-Aa<^7'D7^#ai 

•^*(l)Sr4«L/i. P-h;l'Xy;^;P;f>yl?;f<fnli5r 

[006 9]||MM3 

A-B-AM07'o'y^'**-&mffi«!(l) 4gS-h;Px 

y4m 1 -e#S?L. ^ntc. ^^mt \.X7^~)V 
- (3-t Ha^i^-'<.y^'T>'/I^7x::i;l') 3— Hx 
•^A ■ A.df-if7/l^:tnr:^f-t*— ^<!05 0aS%^f• 
;^x^;^^^y?^g?S80mgS:SDi.•C, ?S?a[i:L/i, Z 

tii^'V'yr2ooum(OTy'U'>--i'i,zxo. m^t^ 

2 5um<7)PETy^)UA<D±(,zm^L, 120X:T'5 

mi. sjmL. $(:>i,zi3 0'cx5^mi}mm. 
thzbizx'o. ±mmmwa) con-yf-fir^^ju 

A?r n - 7"f-;l^r ^' y h - 7 ^"J U V-7'o 
•y^AtC^^LT, A-B-AMtf07'o>y^'#a-^<4s 

(1) ir't^tm^mmmt^m^m^b. tt^s^-h 
yi^Lt:mmk<o±i,z. ±MikmmizmL. mmn 

[0 070] ^M(?IJ4 

mm^itix. M^i^'jo-y (1*) mco ruv- 

9 3 8 0 C J (.mtti<r>h'X ( Hr v;l/7xx;u) 3-F 
x>>A ■ ^^-tf7;U5rnryf-t:t^— M:4 5M%-g- 
tf^b^fnJ ^6 0mgi$fflU>;lilWi. «ffifJII3 t|S|« 
CLT. li!;«v-bfcJ:t/5l3iiSilffl7^;l.A^f^L 

[007 1 ] Mfe^5~l 0 

2izip-txoiz. yr:3'y^im^mmm2) ~(7) 

f^Ltzm-ii, mmm3kmmi,zix. pet7^;wa 

fcit/^i^'J a-ya-T^ yi^tfzm$m(r>±l,zA-B 
-AS^A-BSW7'07^ft«-&«£(2) ~(7) SriT* 

[0072] 



(a 2) )o 1 
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S2 



[0073] ##^1 

A-B-AmcDra-y^^-^mmmi) izitlX. A 

-yn V^Kt n - 7"f-;l-r 'J V— h 4? 'J -^-T'D 7 
^Bi:3!)>^,:5rS, A-B-AS^rn'y^fta^ft:(8) 

[0 0 74] JtiJpiJl 

^^L, C:ix$:=3f-V'>yr2 0 0x<m£7)miir-:J^tcJ: 
■9. WS3&52 5/im£0PET7-^;l/AfcJ:Lfi^U3->' 

raJP^?£^LT. fi!iifi^-bijJ:t^?l5gMiiffl7'f 
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